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(57) ABSTRACT 

A telescope includes an objective lens to receive an optical 
signal from an object and an electronic signal generator that 
generates an electronic signal representing for example dis 
tance and direction of the object. Both signals travel through 
a magnification system to from images on a viewer side image 
plane. The image representing the electronic signal is further 
transmitted, before reaching the image plane, through a 
reflector prism, by which the image of the electronic signal is 
maintained invariable with respect to the variation of magni 
fication factor of the telescope. 

5 Claims, 3 Drawing Sheets 
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1. 

TELESCOPE WITH INVARIABLE DISPLAY 
OF DIGITAL DATA 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a telescope that displays 
both an image of an object and a digital reading to an observer, 
and in particular to a telescope that displays the digital read 
ing in an invariable manner. 

2. Description of the Prior Art 
A conventional telescope is used to observe an object by 

forming an image of the object through optical elements that 
focus the image in front of an ocular system. Example of the 
optical elements include a right-angle prism, a roof prism, 
and a Porro prism that focuses the image on an image plane in 
front of the ocular system. The observer can see the image of 
object. However, most of the telescopes are modified to add 
an electronic signal generation system that provides an elec 
tronic signal carrying digital data, Such as distance and direc 
tion of the object that is observed with the telescope. The 
electronic signal is also processed by optical elements to form 
an image on the image plane to be read by the user of the 
telescope. Thus, the user can simultaneously see the images 
of both the object and the electronic signal through the ocular 
system. 

However, some telescopes are of adjustable magnification, 
and thus the telescopes include a magnification lens group 
that is arranged between the image plane and the ocular 
system for adjusting the magnification of the image of the 
object. The image of the electronic signal is usually focused 
on the image plane in front of the magnification lens group 
and is thus subject to the magnification caused by the mag 
nification lens group. This makes the size of the image of the 
electronic signal varies and thus imposing an underside limi 
tation to the magnification the object image. Further, bright 
ness of the electronic signal changes with the adjustment of 
magnification factor, which causes undesired effect to the 
observer's eyes and digital control of the system. 

Hence, a telescope is required to overcome the above 
mentioned disadvantages of the prior art. 

BRIEF SUMMARY OF THE INVENTION 

Therefore, an objective of the present invention is to pro 
vide an improved telescope in order to overcome the aforesaid 
drawbacks associated with the prior art. 

According to the present invention, there is provided a 
telescope comprising a first image plane, a second image 
plane, a magnification lens group for adjusting magnification 
of the telescope, and a digital Supply oscillator that generates 
an electronic signal carrying digital information. A reflector 
prism is set between the second image plane and the magni 
fication lens group. The signal emitted from the digital Supply 
oscillator focuses on the second image plane through the 
reflector prism. The telescope in accordance with the present 
invention is additionally provided with the reflector prism 
arranged between the second image plane and the magnifica 
tion lens group to make the size and brightness of the image 
associated with the electronic signal invariable and thus 
enhancing observation and control of the electronic signal. 
The advantages and novel features of the invention will 

become more apparent from the following detailed descrip 
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2 
tion of a preferred embodiment when taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention may best be understood through the 
following description with reference to the accompanying 
drawings, in which: 

FIG. 1 shows an optical system of a telescope according to 
the invention; 

FIG. 2 shows an optical pass between a digital Supply 
oscillator and a second image plane of the telescope accord 
ing to the invention; and 

FIG. 3 shows an entire optical pass between the digital 
Supply oscillator and an ocular system of the telescope 
according to the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIEMNT 

Reference will now be made in detail to preferred embodi 
ment of the present invention. 

Referring to FIG. 1, a telescope according to the invention 
comprises objective lens 1, a first image plane 2, a magnifi 
cation lens group 3, a reflector prism 4, a second image plane 
5, and an ocular lens 6. The telescope captures an object 8 
through the objective lens 1 and the image of the object 8 is 
focused on the first image plane 2. The magnification lens 
group 3 comprises at least two optical lenses 31 and 32. The 
image formed on the first image plane 2 passes through the 
magnification lens group 3 and is then focused on the second 
image plane 5, whereby a user can see the image enlarged or 
reduced through the ocular lens 6. 

In the embodiment illustrated, the magnification lens 
group3 and the objective lens 1 together define an optical axis 
of the telescope. However, in other embodiments, other 
arrangements that form an image of an object in a user's eyes 
through an objective lens and a magnification lens group can 
be employed without departing from the spirit of the inven 
tion. 

Also referring to FIG. 2, the telescope comprises a digital 
Supply oscillator 9, which generates and Supplies an elec 
tronic signal 7 to be displayed on second image plane 5 and 
thus read by the telescope user. The electronic signal 7 
includes information that is useful to the telescope use and is 
shown up together with the image of the object 8 that is 
observed by the user with the telescope. Examples of the 
electronic signal 7 include direction and distance of an object 
observed. The digital supply oscillator 9 is located at a posi 
tion offsetting from the optical axis of the telescope. The 
electronic signal 7 emitted from the digital supply oscillator 9 
transmits through the optical lenses 31 and 32 of the magni 
fication lens group 3 and then gets incident on the reflector 
prism 4. 
The reflector prism 4 has a substantially rhombic outline in 

side views, and is comprised of upper and lower lenses right 
triangle lenses Superimposed on each other, each having a 
hypotenuse and two legs perpendicular to each other. In the 
embodiment illustrated, the optical axis of telescope is sub 
stantially horizontal in the sheets of the drawings, and the 
reflector prism 4 is arranged in Such away that the hypotenuse 
42 of the lower right-triangle lens extends in a 45-degree 
direction with respect to the horizontal line (namely optical 
axis), and thus forming a total reflection Surface 42. In other 
embodiments, the angle between the hypotenuse 42 of the 
lower lens and the horizontal line can be adjusted according to 
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the wavelength of the electronic signal 7 and/or the material 
of the lower lens in order to effect total reflection at the 
hypotenuse 42. 

The upper right-triangle lens is set in an opposite direction, 
with respect to the lower lens 42, and the hypotenuse 41 of the 
upper lens is opposite to that of the lower lens 42. The hypot 
enuse 41 of the upper lens is preferred a film-coated surface. 
As the incidence angles that the light gets incident to the 
second image plane 5 and the height of the image formed on 
the image plane 5 are different (the different lights shown in 
FIG. 2), the inclination angle of the film-coated surface 41 of 
the upper lens must be varied according to the position of the 
image; otherwise the user will see overlapped images. Since, 
for regular telescopes, the incidence angle that the highest 
image incident to the second image plane 5 is in the range 
between 5-7.5 degrees, the angle the surface 41 needs to 
deviate from the 45-degree line by an angle between -4 
degrees and +4 degrees according to the different expectation 
position of the electronic signal 7 that is imaged in field of 
vision. 

Referring to FIG. 3, which shows the entire optical pass 
between the digital supply oscillator 9 and the ocular system, 
the electronic signal 7 passes through the optical lens 31, 32 
first, and then is reflected by the total reflection surface 42 and 
the film-coated surface 41 of the reflector prism 4, forming an 
image on the second image plane 5, whereby the user can see 
the image of the electronic signal 7 through the ocular lens 6. 
Due to the adjustment imposed on the electronic signal 7 by 

the reflector prism 4, the image of the electronic signal 7 
maintains invariable, that is having a fixed size, on the second 
image plane 5 no matter what magnification factor is taken by 
the magnification lens system3. This is helpful for the user to 
read the digital information carried by the electronic signal 7 
displayed on the second image plane 5. 

It is to be understood, however, that even though numerous 
characteristics and advantages of the present invention have 
been set forth in the foregoing description, together with 
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details of the structure and function of the invention, the 
disclosure is illustrative only, and changes may be made in 
detail within the principles of the invention to the full extent 
indicated by the broad general meaning of the terms in which 
the appended claims are expressed. 
What is claimed is: 
1. A telescope comprising: 
a magnification lens group that receives and magnifies an 

optical signal from an object with a selected magnifica 
tion factor to form a first image of the object on an image 
plane; 

an electronic signal generator that generates and Supplies 
an electronic signal carrying a digital information, the 
electronic signal emits through the magnification lens 
group; and 

a reflector prism arranged between the image plane and the 
magnification lens group, whereby the electronic signal 
emitted from the electronic signal generator travels 
through the reflector prism to form a second image of the 
electronic signal on the image plane. 

2. The telescope as claimed in claim 1, wherein the reflec 
tor prism comprises a total reflection Surface and a film 
coated Surface opposite to each other in a travel path of the 
electronic signal. 

3. The telescope as claimed in claim 2, wherein the second 
image is first reflected by the total reflection surface and then 
reflected by the film-coated surface to focus on the image 
plane. 

4. The telescope as claimed in claim 2, wherein the total 
reflection Surface is set an angle with respect to an optical axis 
of the electronic signal that induces total reflection of the 
electronic signal. 

5. The telescope as claimed in claim 2, wherein the film 
coated Surface is set at an angle with respect to an optical axis 
of the electronic signal to focus the second image at a desired 
position on the image plane. 
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